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BSERVATIONS of the total eclipse
O of the sun that was. vidibie In the
United States on the sighth of last
June have yloldod results that will be of
great value to péfence. A large number of
excellent photographic and spectroscople
repords ol the solar corona, that is visible
only during the brief moments of a total
eclipse of the sun, were oblalned by nearly
sll of the solipse axpeditions that were sta.
tioned along the path of totality In the
western States from Washlagton to
Kansas. ”

it is expected that the information de-
rived from pareful foture sxaminations of
these records will materinily assist 1o ad-
vancing our knowledge of the pature of
the solar radiations and the connections
existing batwesn the sul spol cyeie of
solar activity and all the sttendant, compli-
cated phenomena of the gpper solar at-
mosphere, a8 well aa the resulting changes
in the earth's magnetiam and weather con-
ditions.

On nearly every clear day for scveral
weeks preteding the eventful day of the
eclipse sun spot gromps were to be seen
on the surface of the sun. The period of
maximum solar activity for this cycle was
passed only a year or so ago, and as the
decline toward the period of minimum se-
tivity several years hence is very gradual
it was predicted that the light of that
mysterious balo of the sun, the corona,
would be unusually brillant, This predic-
tion was fulfilled, for the corona. visible
during the eclipse of ' June B, will zo down
into eclipss history as one of the mosat
brilliant and interesting In its compilicated
structure of any of the eclipses of recent
Fears.

Prints from original negatives unfortu-
nately fall uttsriy to convey Lo us any ldea
of the maguificence of the coronal structure,
while the exguisite pearly radiance of its
light, desctibed by obeervers of this eclipse
a5 bluish-white, is but a cherished memory
to those who were fortunate enough to ob
serve it. To appreciats how complex and

cate i the structure of the corona ong
t go elther to the opriginal negatives
at are fall of detall, to photographie
copies on glasa or drawings from the orig
negatives. No adequate method for
1n icing the coronal structure on prints
has been Jevised. The accompanying
d.am .nz of ths corona made by BEdison
Pettit from negatives oblained at Mathe.
aon, Col, glves us what ths photographie
nnot glve—an excellent idéa of
plicated structure of the corons.
it must be left to the palnter to convey
to the mind the superb coloring, the con-
trasting effect of the blood-red promi-
nences, that were so conspicucus in this
eclipse, with the grayish tinged disk of the
occulting moon, the orange-tinged chromo-
sphere and the pearly light of the coronal
streamers interlaced to form the petals of
some flowers gorgeous beyoud description
or curved into a series of gothie arches
snveloping the most conspicuous promi-
pences and towering to a belght of more
thap two hundred thousand miles above
the surface of the sun.

Science Discovered ™
from the Great Cclipse™

New Facts About the Element Coronium. the

Blood-Red Streamers 2% Million Miles

Long, the

Coronal Arches and Other anclers of the :
Sun's Corona (bserved at the Last Total Eclipu

DraWwing of the Corona Made from
Photographs Taken at Matheson,
Colorado, Showing the Com-
plicated Structure of the
Corona. By Edison Pettit

The corona of the June eclipse wan very
unsymmetrical, resembling a huge triangle
in form, with the base to the west of the
sun and the apex to the east. It is of the
mixed type, in which the more evenly de-
veloped streamers to Lthe west represent
the type associated "wilh maximum sun-
spot sctivity and the longer equatorial
streamers to the east the sunspot minimumn
type, showing that the dscline toward min-
imum solar activity for thie cyele has al-
ready begun

The longest coronal streamers, those Lo
the east of the sun, It has beed eqatimated,
extend lo a distance of fully three solar
dinmeters, or over two and onehalf mil
llon miles. This distance I8 not unususl.
in fact, durtog certaln eclipses sirtamers
elght or nine milllon miles in extent have
been observed. The petal formation so
noticeable in this eclipse has also been
noted in certaln past sclipses, particularly
in the Indian eclipse of 1858, Most of the
petal-forming streamers seem to priginate
near the |imits of the sunspol sone, while
those over the solar poles are straight.

The arching of the coronal rays over all
the most (mportant prominences s oon-
sldered to be very significant. It has also
been observed In several past eclipses, and
there seemas Hitle doubt now that the same
forces In the sun that preduced the erup
tive prominences were also responsible for
the arches above them, It {2 probable that
the corpnal streamers are largely plectrical
in their origin, just as the auroral stream-
ers of the earth's upper atmosphere are
electrical phenomena.

Evidence is also forthcoming from the
June eclipse to strengthen the view that
condensed metailic vapors are projected
to distances of several milllon miles from
the solar surface far beyond the limits
reached by the prominences whose aver
age helght |s from MAfty thousand to onas
hundred thousand miles, though heights
of over three hundred thousand miles have
been attained by certain spectacular prom-
inences,

The light of the inner corbna, It has

Astronomical Photographer Throwingan Image of the Sun Into
a Camera 100 Feet in Length.

heen found from a prellminary study of the
spectograms taken on June B, consists
chiefly of Intense continuous radiations.
That the light of the Inner corona is not
due to reflacted -un‘;whntn any great ex-
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en mensured. Inc g the important
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several recent acl A5 many as four-
teen bright lines he 1911
parative 1 n the cor-
ona observed ir 1l 1o :
lo the fuct thal the solar activity was very
great at this time, As a resull, more than
the usual amount of solar matter was heing
ejected from !h- -nrf'ur of the n into
the inper co the
chromosphore y lar atmosphere
This produced the unusual general bril-
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Haney of the corons and the relative falnt-
ness of the troe coronal linea. Though
the characteristic lines of the corons were
below the average In number and Inten.
sity, scores of bright lines belonging to
! gases of the prominences were re
corded
It will be possible to obtaln [rom the
obsarvations of this eclipse very accurate
3 of the green line of coro-
FPreliminary measurpments of this
t at wave length 5702 instead
» value that was held for so
, and therefore confirms the
ults obtained by Profes
ball and nttu 8 In maore r-
I
i d t tmpo'tim( iT is useles
t 1o identify the clement coronivm
until It wave length is known with a
high degree of acouracy, It Is one of the
first laws of spectrum nnalysis that every
chemical element has its own character-
istic line or group of f scirum
The green line of the et at wave
lengih 5303, sp far seen m.[y during total
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eclipse, belomgs to the unknown element
coronfum,

It is stroogly suspected that this s not
ths only e of this element though It is
the most imtense one. It fa belleved that
there are st least two of three fainter lines
belonging to this element in the viciet
aend of the spectrum.

It is also belleved that there may be two
of three more unknown elamepts that are
true coronal slements, occurring, however,
less genarally than coronium. jt Is not
likely that all of the fourteen or more
bright lines of unknown origin that have
been observed in the corona belong fo the
element coronium. It s bellaved by cer
tain scientists that the coronal lines rep-.
resent somae form of matter electrically
excited. Knowihg the accursie wave
lengih of coronium, It may Be possible to
{dentify It by laboratory experiments with
some element existing on the earth, just
as Ramsay, in 18505, dlscovered bhellum in
the mineral clevite long after It had been
discovered in the atmoaphere of the sun.

According to spectroscopie observations
recorded on June B, showing the distribu
tion of coronifum around tha sun, a@woell
as savera! of the most characteristio guihs
of the prominences, thia slement s very
irregularly distributed |d the solar atmos-
phere. It occurred in greatest abundance
In the sunspot sone, was observed to o
conslderable extent in the vicinity of the
south solar pole, bul was entirely abseni
In the neighborhood of the north pole of
the sun. Moreover, ita distridbution was
entirely Independent of the elemsnts be-
longing to the prominences, thus showing
that there {s no necessary connection be-
tween the solar prominehces and the ele
ment coronium.

A most spectacular fontun of the eclipse
was the magnificent solar prominences,
capped with sharply curved coronal arches
To the astronomer observations of the
prominences during totality are pot now
congldered of great importance, since it
has been possible for some time to study
these products of the ceaseless solar ac-
tivity on any clear day by means of suit-
able spectroscopic instruments

Their association with the coronal
arches In this eclipse, as well as in cer-
tain previous sclipses, Is Important, since
it may lead to a better understanding of
the pnature and’' underlying canses of the
peculler coronal streamers. The promi-
nences observed In this eclipse were of;
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ly. The eruptive wvarietiss of prominence -
ute always axiremealy short-lived, coming

and going as the result of some myster
fous form of solar motivity that underzoes
a periodic eycle of change and regulates
potl only the fréquesicy of thess outbursts

and many allled phenomena, such as the
form of the corona and the general mag-
petic field of the sun. Discovéries bearing
upon the cause of any ong of thess phe-
nomenia may yaravel the secret of the ofh-
ors, for all are different manitestations of
some great underlying force that pulsates
periodically throagh the sun's interior

It a still sarly lo consider the complets
resulls of the Juns eclipes, since most of
the astronomers who obssrved It are now
busily Occupled with astronomical work
connected with-the war, and have Bad, in
many instances, oo opportunity to examine
oxtensively the records oblalned. Some of
the photographs and spectrogramns have not
yot beeni developed and & number of ob.
pervers bave made only preliminary re-
ports.

The total phase of the sclipse was ob-
served with great success by the Liok Ob-
servatory expedition at Goldendale, Wash.
According to Professor 'W. W. Campbel!
director of the Lick Observatory, the ob-
servations are the most valuable obtained
by any expedition that has ever been sent
out from the Lick Observatory.

The United States Naval Observatory
was granted an appropriation of three thoun-
sand dollars by Congress in 1816 for the
observation this eclipse, and obtained
valuable results at Baker, Oregon. The
Yarkes Observatory was interested in three
stations, one at Green River, Wyo.; a sec-
ond at Denver,. Col, and the third at
Matherson, Col. Observations of great
value wers made at Matheson, where a
number of expeditions rom college and
State observalories wers also stationed.
Unfortunately, no observations were pos-
gible at Denver, Col, where extensive
plsua had bl»e‘n made to observe the
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